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Neutron Induced Neutron Emission

How is it done: Sample

1. Use a pulsed “white” neutron beam with L, t,.E,
a neutron time of flight setup and sample ™N  L-~05m
to source distance L, L,~30m ‘W

2. Position multiple neutron detectors at Loty By
different angles around the sample at
distance L,

3.  Measure neutrons emission from the
sample using surrounding detectors

4.  Compare the measurements to detailed
simulations (use a carbon reference
sample)

« Relatively simple experiment
« Can use thick samples to induce more collisions
« Can use different sample geometries

« Use fast or keV neutron detectors
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Nuclear Data
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Making it a benchmark

« The experimental uncertainty is in the
Interpretation of the experiment:

Neutron flux shape

Detector efficiency shape

Documentation of geometry

Background and room return

Gamma contamination

Accuracy of carbon reference cross sections

- Typical systematic uncertainty is of the order
of 5%

« Can be compiled to Shielding Integral
Benchmark Archive and Database (SINBAD) or
International Criticality Safety Benchmark
Evaluation Project (ICSBEP)

» Experiments were performed for Be, Mo, Fe, Pb,

Cu, Zr, U-238, U-235, Pu-239
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